MicroRNA-23c inhibits articular cartilage damage recovery by regulating MSCs differentiation to chondrocytes via reducing FGF2.
The aim of the study was to explore the role of microRNA-23c in the differentiation of marrow stromal cells (MSCs) to chondrocytes and its potential mechanism. MSCs were first isolated from rat bone marrow for cell culture. Surface antigens of MSCs (CD29 and CD34) were identified by flow cytometry. MSCs were induced for chondrogenic differentiation in MCDM (Mesenchymal Stem Cell Chondrogenic Differentiation Medium) for 0, 3, and 7 days, respectively, followed by detection of RUNX2, microRNA-23c and FGF2 expressions by quantitative Real Time-Polymerase Chain Reaction (qRT-PCR). Alcian blue staining was performed to access proteoglycan deposition in MSCs transfected with microRNA-23c mimics or inhibitor. Western blot was conducted to detect the protein expressions of ACAN and COL2A1 in MSCs. The binding condition between microRNA-23c and FGF2 was verified by dual-luciferase reporter gene assay. Finally, MSCs were co-transfected with microRNA-23c mimics and FGF2 overexpression plasmid for rescue experiments. On the fourth day of MSCs isolation, MSCs were in an elongated shape. Flow cytometry results showed positive expression of CD29 and negative expression of CD34, which were consistent with MSCs phenotype. QRT-PCR data elucidated that the mRNA levels of RUNX2 and FGF2 gradually increased, whereas microRNA-23c expression decreased with the prolongation of chondrogenic differentiation. Transfection of microRNA-23c mimics in MSCs remarkably elevated microRNA-23c expression. Alcian blue staining showed that microRNA-23c overexpression results in less proteoglycan deposition in MSCs than that of controls. Both mRNA and protein expressions of ACAN and COL2A1 decreased after microRNA-23c overexpression. Dual-luciferase reporter gene assay confirmed that FGF2 binds to microRNA-23c. Further Western blot results demonstrated that FGF2 expression is negatively regulated by microRNA-23c. FGF2 overexpression reversed the inhibitory effects of microRNA-23c on proteoglycan deposition, as well as expressions of ACAN and COL2A1. MicroRNA-23c expression decreases during chondrogenic differentiation of MSCs, which inhibits MSCs differentiation to chondrocytes by inhibiting FGF2.